Effects of genistein and estrogen on the genioglossus in rats exposed to chronic intermittent hypoxia may be HIF-1α dependent.
Chronic intermittent hypoxia (CIH) is a frequent feature of OSAHS. The present study was designed to evaluate the effects of genistein and estrogen on genioglossus contractile and regeneration properties in CIH rats and investigate the involvement of HIF-1α. Ovariectomized female rats were exposed to CIH for 5 weeks. Genistein and estrogen were administered by intraperitoneal injection. The genioglossus myoblasts of rat were also isolated and cultured in vitro, and the HIF-1α shRNA lentivirus was used. Muscle fatigue resistance and myogenic regeneration were significantly decreased after CIH but were partially reversed by estrogen and genistein treatment. The effect of estrogen was more powerful than that of genistein. Compared with control group, RT-PCR and western blotting showed higher levels of HIF-1α mRNA and protein in the CIH group, but estrogen and genistein treatment reduced the levels of HIF-1α mRNA and protein in rats exposed to CIH. In genioglossus myoblasts, the expression of HIF-1α was up-regulated under hypoxia rather than normoxia and decreased over time under both hypoxia and normoxia during myogenic differentiation. HIF-1α knockdown relieved myogenesis inhibition under hypoxia. We concluded that genistein and estrogen may inhibit the overexpression of HIF-1α induced by CIH and improve the endurance and regeneration of the genioglossus muscle.